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(57) ABSTRACT

An example packaging line to pack profiles having a
U-shaped or a C-shaped cross-section includes a first con-
veyor and a second conveyor to transier profiles. The first
conveyor and the second conveyor are spaced from and
parallel to each other. The example includes a head block to
move upward and downward. The first conveyor and the
second conveyor transier profiles to an area beneath the head
block. The example includes a rotor, carried by the head
block, to couple to a first profile transierred by the first and
second conveyors with a concave side of the first profile
facing upwards. The rotor rotates the first profile such that
the concave side of the first profile 1s facing downwards over
a second profile, where a concave side of the second profile
1s facing upward, and the rotor releases the first profile to
insert the first profile into the second profile.
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AUTOMATIC PACKAGING LINE TO PACK
PROFILES AND ROTOR

RELATED APPLICATION

This patent claims priority to Argentine Patent Applica-
tion No. P13 01 05065, filed Dec. 27, 2013, and entitled
“LINEA AUTOMATICA DE _,MPAQU H PARA

EMBALAR PERFILES Y ROTOR,” which 1s hereby incor-
porated by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates generally to a packaging
line and, more particularly, to an automatic packaging line to
pack profiles and a rotor.

BACKGROUND

Opened structural profiles or molds, such as those having
a U-shaped or C-shaped cross-section, are often used in the
lightweight steel construction industry, especially 1n struc-
tures used for industrial buildings and 1n the agricultural
industry. These structural profiles are also used for housing
and commercial structures, which reduce costs 1n materials
such as, for example, labor, by the characteristics of its
sections. The U-shaped or C-shaped section also optimizes
the strength-weight relationship, which produces an excel-
lent finish for the view elements.

Spanish utility model application ES 1003449U refers to
automatic equipment for packing profiles, especially those
of aluminum. This equipment does not include duplex
packaging and, therefore, does not reduce packaging space.
Spanish utility model application ES 1037868U refers to a
positioning wrapper for linear profiles. It also does not
include duplex packaging of U- or C-shaped profiles or
molds. As a result, the packages occupy more space. Spanish
utility model application ES 2005394U refers to an auto-
matic machine for packing profiles, especially those of
aluminum. This equipment does not include duplex pack-
aging of U- or C-shaped profiles or molds and, therefore,
also does not provide the packaging space reduction.

The publication of Spanish Patent ES 2232256 refers to a
stacker machine of profiles of the kind that 1s established
during the manufacturing and packaging of automated pro-
files, 1ts carriage and grouping. It does not contemplate the
packaging of duplexes of U- or C-shaped and, therefore, it
does not reduce packaging space.

The publication of Spanish Patent Application ES
8400982A1 refers to a job procedure to form packages of
profiled bars embedded, or not one to each other and devices
for the implementation of the procedure. However, this
procedure 1s relative slow and expensive for the final prod-
uct.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 illustrates a perspective view of an example
automatic packaging line to pack profiles and an example
rotor 1n accordance with the teachings of this disclosure.

FIG. 2 illustrates a perspective view ol an example head
carrying the example rotor of FIG. 1.

FI1G. 3 illustrates a perspective view of the example rotor
of FIG. 1 moving an example first profile by rotating and
translating the first profile up and down while a second
example profile 1s positioned below. FIG. 3 shows the
example first profile 1n mid-rotation.
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FIG. 4 1llustrates a perspective view of the example rotor
of FIG. 1 and an example duplex formed by the example first
profile and the example second profile of FIG. 3.

FIG. 5 illustrates a side view of the example head of FIG.
2 having an example servomotor to generate movement of
the example head and an example magnetic stopper.

FIG. 6 1llustrates a rear perspective view of the example
head and the example duplex of FIG. 4.

FIG. 7 illustrates a perspective view of the example
automatic packaging line of FIG. 1 with an example low-
ering table, example pneumatic drives, example triggers and
example transier plates.

FIG. 8A 1llustrates a top perspective view of the example
rotor of FIG. 1 having example horizontal magnets and
example vertical magnets.

FIG. 8B illustrates a cross-sectional view of the example
rotor of FIG. 8A taken along line 8B-8B of FIG. 8A.

FIG. 8C illustrates another top perspective view of the
example rotor of FIG. 8A.

FIG. 8D illustrates a cross-sectional view of the example
rotor of FIG. 8C taken along line 8D-8D of FIG. 8C.

FIG. 8E illustrates a bottom perspective view of the
example rotor of FIG. 8C.

FIG. 9 illustrates the example rotor of FIG. 8A with
portions of an example housing removed to expose the
example vertical magnets.

FIG. 10 illustrates an example profile coupled to the
example rotor of FIG. 8 A with example magnets facing the
example profile to hold the example profile.

FIG. 11 illustrates the example profile and example rotor
of FIG. 10 with the example magnets in a rotated position to
release the example profile.

FIG. 12 illustrates a top perspective view of the example
rotor of FIG. 8A with the example horizontal and vertical
magnets removed to illustrate example openings 1n the
example housing of FIG. 9.

FIGS. 13A, 13B, 13C, 13D and 13E illustrate perspective
views ol the example rotor of FIG. 1 1n sequence during a
carrying operation.

FIGS. 13F, 13G, 13H, 131 and 131 illustrate side views of
the example rotor positions of FIGS. 13A, 13B, 13C, 13D
and 13E.

FIG. 14 1llustrates a perspective view of the example head
and the example rotor of FIG. 2 with portions of the example
head and rotor removed to expose a mechanism that enables
the movement of the example rotor. FIG. 14 also illustrates
an enlarged view of the rotor of FIG. 8 A with the example
vertical and horizontal magnets.

FIG. 15 illustrates a perspective view of the example head
and the example rotor of FIG. 14. An example first profile
supported by the example horizontal magnets 1s 1n rotation
by the rotor. FIG. 15 also illustrates an enlarged view of an
example magnetic stopper that an example second profile 1s
to engage.

FIG. 16 1llustrates a perspective view of the example head
and the example rotor of FIGS. 14 and 15 1n a fully rotated
position where the example first profile 1s released to form
an example duplex.

FIG. 17 illustrates a perspective view of the example
automatic packaging line of FIG. 7 with the example head

and example rotor removed to expose the example lowering
table.

FIGS. 18A, 18B, 18C, 18D, 18E and 18F illustrate an
example sequence ol movements ol example blades of the
example lowering table of FIG. 17. The example head and
example rotor have been removed for clanty.
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FIG. 19 illustrates a perspective view of the example
automatic packaging line of FIG. 17, without the example

head and rotor, and enlarged views of the example lowering,
table and an example transfer plate.

FI1G. 20 illustrates a rear perspective view of the example
automatic packaging line of FIG. 1 with an example mini-
pack on an example bed of rollers that 1s to be transierred to
a conveyor belt.

FI1G. 21 illustrates a rear perspective view of the example
automatic packaging line of FIG. 1 with an example strap
area. FIG. 21 also 1llustrates an enlarged view of an example
moving stopper and an example length feeder.

FI1G. 22 illustrates a perspective view of the example strap
area of FIG. 21 with example mini-packs 1 an example
pack.

FI1G. 23 1llustrates a perspective view of an example outlet
area ol the example strap area of FIG. 22 and an example
palletizer of the example automatic packaging line of FIG.
1.

FIG. 24 1llustrates a perspective view of the example
palletizer of FIG. 23 and example arm plug holders for
transterring blocks.

FIG. 25 illustrates a perspective view of the example
palletizer of FIGS. 23 and 24 and with the example arm plug
holders 1n a position to place blocks to make an example
pallet. FIG. 25 also 1llustrates an enlarged view of one of the
example arm plug holders with an example hand.

FIG. 26 illustrates a perspective view of one of the
example arm plug holders of FIG. 25.

FI1G. 27 illustrates a rear perspective view of the example
palletizer of FIG. 23 with an example ejector to eject a pack
onto a bed of chains.

FIG. 28 1illustrates an enlarged view of the example
palletizer of FIG. 23 with example dampers.

FIG. 29 illustrates a perspective view of the example
palletizer of FIG. 23 with an example pallet of profiles 1n an
example bed of chains.

FIG. 30 illustrates a perspective view of the example
palletizer of FIG. 23.

Certain examples will be better understood when read in
conjunction with the provided drawings, which illustrate
examples. It should be understood, however, that the
examples are not limited to the arrangements and instru-
mentality shown 1n the attached drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawing(s) and accompanying written description to
refer to the same or like parts. The figures are not to scale.

DETAILED DESCRIPTION

Disclosed herein 1s an example automatic packaging line
to pack profiles or molds such as, for example, galvanized
steel profiles, having a U-shaped or C-shaped section (e.g.,
cross-section). In general, a U-shaped or C-shaped profile
has a convex side (e.g., an external side, part, suriace,
section, form, curve) and a hollow or concave side (opposite
the convex side). In some examples, a U-shaped or C-shaped
profile 1s defined by two side walls (e.g., wings, flaps,
surfaces, etc.) and a base wall between the two side walls.
The example automatic packaging line includes a rotor. The
example automatic packaging line 1s to pick up profiles from
an outlet of a cutter of a profiling making machine. A profile
making machine utilizes plastic straining of a flat plane (e.g.,
a sheet) and several rollers to transform the flat plane into a
profile. The example automatic packaging line arranges the
profiles in rows of duplexes or double profiles that form a
smaller packaging unit or mini-pack (e.g., a mini-bundle).
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The smaller packaging units are strapped and transierred 1n
a lowering table to create a pack of a certain amount of rows
and columns of mini-packs, which are then strapped and
palletized.

Disclosed herein are example automatic packaging lines
to pack profiles having a U-shaped or a C-shaped section,
which have a convex side and a concave side between two
lateral sides. An example automatic packaging line includes
a first conveyor belt located at an exit of a profiler or forming
machine cutter to transport profiles with their concave sides
facing upwards, two pivoting kickers to transport the pro-
files 1n a direction that 1s perpendicular to the first conveyor
belt and second and third conveyor belts oriented perpen-
dicular to the first conveyor belt. The second and third
conveyor belts receive the profiles transported by the two
pivoting kickers and transport the profiles 1n a direction that
1s perpendicular to the first conveyor belt.

The example automatic packaging line includes a moving
head block with upward and downward movement including
a rotor to perform a 180 degree (°) movement. The rotor 1s
to connect to a {first profile transported by the second and
third conveyor belts and positioned with 1ts concave side
facing upwards and turn the first profile to position the first
profile with its concave side facing downwards over a
second profile with 1ts concave side facing upwards that 1s
transported by the second and third conveyor belts under the
moving head block to form a duplex. The duplex 1s formed
when one of the sides of the first profile 1s inserted in the
concave side of the second profile and one of the sides of the
second profile 1s iserted in the concave side of the first
profile.

The example automatic packaging line includes two mag-
netic stoppers located at respective ends of the second and
third conveyor belts and at respective front sections of two
transier plates. The two magnetic stoppers move up and
down below a level of the two transfer plates to allow the
second profile transported under the moving head block by
the second and third conveyor belts to contact the two
magnetic stoppers over the front sections of the two transier
plates to prevent the second profile from moving forward
until the first profile 1n the rotor i1s inserted in the second
profile to form the duplex. The example automatic packag-
ing line includes two pneumatic actuators with respective
transter triggers of one direction. The two pneumatic actua-
tors transport the duplex from where it 1s held by the two
magnetic stoppers 1n the front sections of the two transier
plates when the two magnetic stoppers move down below
the level of the two transier plates. The duplex 1s free to
move when the two magnetic stoppers are below the level of
the two transier plates. The transter plates include sheet
edges located adjacent the second and third conveyor belts
where duplexes move.

The example automatic packaging line includes a first
lowering table having an actuator and racks to provide
vertical upward and downward movement and four blades to
provide transversal movement. The four blades include two
vertical movement blades and two horizontal movement
blades actuated by pneumatic cylinders. The blades move to
accommodate duplexes 1n rows that are overlapped to form
a mini-pack. The example automatic packaging line includes
a first bed of rollers to support the mini-pack when the two
vertical blades move down below the level of the first bed of
rollers and a fourth conveyor belt with a moving stopper to
transport the mini-pack formed in the first bed of rollers. The
moving stopper includes a plate to descend from a position
higher than the fourth conveyor belt to a level of the fourth
conveyor belt to align the profiles of the mini-pack.
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The example automatic packaging line includes a pneu-
matic actuator to actuate a pressure plate with a sensor that
accompanies the transfer of the mini-pack from the first bed
of rollers to the fourth conveyor belt, a longitudinal mini-
pack feeder that 1s adjustable to the length of the profiles to
be aligned against the moving stopper and first and second
automatic strappers separated by a second bed of rollers and
located at an outlet of the longitudinal mini-pack feeder. The
first and second automatic strappers strap each mini-pack 1n
two or more locations.

The example automatic packaging line includes a third
bed of rollers located at an outlet of the second automatic
strapper over which the strapped mini-pack moves. The third
bed of rollers has a fixed stopper at an end where the
strapped mini-pack 1s held. The example automatic packag-
ing line includes a mini-pack extractor having a bracket
coupled to a chain to transport the strapped mini-pack held
on the third bed of rollers 1n a direction that 1s perpendicular
to the third bed of rollers, a second lowering table with a
fourth bed of rollers to move vertically downward to place
cach strapped mini-pack transported by the mini-pack
extractor in rows and columns to form a pack and a third
strapper to recerve the pack from the second lowering table,
the second lowering table to raise the pack up to a working
plane. Each pack 1s transported through the fourth bed of
rollers to be strapped 1n two or more locations.

The example automatic packaging line includes a pallet-
izer located at the end of the third strapper. In some
examples, the palletizer includes an arc and a powered bed
of rollers mounted in front of the arc that moves up and
down via a screw. The screw 1s driven from above by an
actuator and the powered bed of rollers 1s driven by a geared
motor located at one end. The powered bed of rollers 1s fixed
by mobile pins set on one side of the powered bed of rollers.
A receiving position of the pack coincides with the working,
plane of the third strapper. The palletizer includes an ejector
mounted on a frame supporting the powered bed of rollers.
The ejector 1s driven by a geared motor and linear guides.

Also, 1n some examples, the palletizer includes dowel-
holding arms mounted over the frame supporting the pow-
ered bed of rollers. The dowel-holding arms rotate via
respective pneumatic drives and actuate respective hands via
respective pneumatic actuators. The dowel-holding arms
extend respective arms via respective pneumatic actuators.
The palletizer includes dowel loaders having respective
tubular structures and horizontal guillotines that are to be
actuated by respective pneumatic engines. The horizontal
guillotines provide dowels to the hands of the respective
dowel-holding arms. The dowel loaders have respective
dowel cavities that are adjustable to different dowel lengths
via respective handles. The palletizer includes a bed of
chains having a tubular frame to support driving and driven
pinion shaits. The bed of chains includes a chain driven by
a geared motor located at one end on the links and crossbars
to support the pack. The crossbars are spaced to allow the
placing of lower dowels during strapping, which accommo-
dates packs separated by the dowels to form a pallet for
shipment.

In some example automatic packaging lines, when the
sensor of the pressure plate detects the mini-pack 1n the first
bed of rollers, the sensor simultaneously activates the fourth
conveyor belt and the first bed of rollers to transfer the
mini-pack against the moving stopper to leave a space to
assemble another mini-pack.

In some examples, the rotor of the example automatic
packaging includes a tubular body with a hollow section at
cach end forming respective internal lungs. The internal
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lungs operate as pneumatic lungs for six pneumatic actuators
coupled to the rotor. The example rotor includes a pneumatic
rotary joint coupled to one end of the rotor to communicate
a first one of the iternal lungs with the pneumatic actuators.
The pneumatic rotary joint receives compressed air to pro-
vide the pneumatic actuators. The example rotor, in some
examples, also includes an electric rotary joint coupled to
the other end of the rotor. The electric rotary joint to supplies
power to solenoids to activate the pneumatic actuators and
to profile detection sensors. The profile detection sensors
detect profiles coupled to the rotor and the performance of
a rotation cycle.

In some examples, the rotor includes movable vertical
permanent magnets and horizontal permanent magnets to
couple a profile to the rotor. The vertical permanent magnets
are arranged 1n two rows that are 1n respective compartments
parallel to a longitudinal axis of the rotor and which are
located 180° from each other. The compartments include
openings 1n vertical sheets of the compartments where a
profile 1s associated. Movement of the vertical permanent
magnets exposes attractive faces of the vertical permanent
magnets though the openmings on the vertical sheets to attract
a profile and hold the profile by one of its sides. The
horizontal permanent magnets are arranged perpendicular to
the longitudinal axis of the rotor and arranged at the ends of
the rotor. The horizontal permanent magnets are arranged in
respective compartments including horizontal sheets with
openings arranged perpendicular to the longitudinal axis of
the rotor through which the profile 1s held from 1ts convex
side. Movement of the horizontal permanent magnets
exposes attractive faces of the horizontal permanent magnets
through the openings in the horizontal sheets to attract the
profile.

In some examples, the example vertical permanent mag-
nets are coupled to each other by connecting rods that are to
rotate the vertical permanent magnets 90° perpendicular to
the longitudinal axis of the rotor. In some examples, the
example vertical permanent magnets are to be rotated 90°
via pneumatic actuators acting on the connecting rods.

In some examples, the example horizontal permanent
magnets are coupled to each other via pneumatic actuators
that are to rotate the horizontal permanent magnets 90°
parallel to the longitudinal axis of the rotor. In some such
examples, the horizontal permanent magnets are to be
rotated 90° via direct action of the pneumatic actuators.

In some examples, the example automatic packaging line
1s characterized by an operation of designating the amount
of duplexes to be included 1n the rows to form a mini-pack
using a touch screen of the automatic packaging line. In
some such examples, the operation being scheduled by
programmable logic controller of the automatic packaging
line. In some examples, the programmable logic controller 1s
to control components of the automatic packaging line to
pack the profiles.

In some examples, the electric rotary joint of the rotor
communicates data to the solenoids and the profile detection
sensors during a rotation, which allows the rotor to be
rotated without losing connection between a control system
and the solenoids and the sensors of the rotor.

Another example packaging line disclosed herein is to
pack profiles having a U-shaped or a C-shaped cross-section
formed by a first side wall, a second side wall and a base wall
between the first and second side walls. The example
packaging line includes a first conveyor and a second
conveyor to transier profiles. The first conveyor and the
second conveyor are spaced from and parallel to each other.
The example packaging line also includes a head block to
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move upward and downward. The first conveyor and the
second conveyor are to transfer profiles to an area beneath
the head block. The example packaging line further includes
a rotor, carried by the head block, to couple to a first profile
transterred by the first and second conveyors with a concave
side of the first profile facing upwards. The rotor 1s to rotate
the first profile such that the concave side of the first profile
1s facing downwards over a second profile with a concave
side of the second profile facing upward. The rotor 1s to
release the first profile to insert the first profile into the
second profile to form a duplex.

In some examples, the rotor includes a body, a first set of
magnets arranged 1n a first row along a longitudinal axis of
the body and a second set of magnets disposed outward from
the body 1n a direction that 1s perpendicular to the longitu-
dinal axis of the body. The first set of magnets 1s to engage
a side wall of the first profile and the second set of magnets
to engage a base wall of the first profile. In some examples,
the magnets of the first set of magnets and the second set of
magnets are pivotable about their respective axes. In some
examples, the rotor comprises a first actuator to pivot the
magnets of the first set of magnets about their respective
axes. The first actuator 1s to pivot the magnets of the first set
of magnets to face perpendicularly to the longitudinal axis of
the body to engage the side wall of the first profile and pivot
the magnets of the first set of magnets to face parallel to the
longitudinal axis of the body to release the first profile. In
some examples, the rotor includes a connecting rod coupled
between the magnets of the first set of magnets. The con-
necting rod 1s to simultaneously pivot the magnets of the first
set of magnets. In some examples, the rotor includes a
second actuator and a third actuator to move the magnets of
the second set of magnets. In some such examples, the body
of the rotor includes a first inner cavity and a second 1nner
cavity to form internal lungs to operate the first, second and
third actuators. In some examples, the rotor comprises a
pneumatic rotary joint at one end of the body to supply
compressed fluid to the first and second 1nner cavities of the
body. The compressed tluid 1s to operate the first, second and
third actuators. In some examples, the rotor includes an
clectric rotary joint at an opposite end of the body than the
pneumatic rotary joint. The electric rotary joint 1s to supply
power to solenoids to activate the actuators.

In some examples, the rotor includes a third set of
magnets arranged in a second row along the longitudinal
axis of the body. The third set of magnets 1s disposed on an
opposite side of the body than the first set of magnets. In
such an example, the rotor also includes a fourth set of
magnets disposed outwardly from the body in a direction
that 1s opposite to the second set of magnets. The third set
of magnets 1s to engage a side wall of third profile and the
fourth set of magnets to engage a base wall of the third
profile.

An example method disclosed herein includes transier-
ring a first profile to a movable head carrying a rotor. In the
example method, the first profile has a U-shaped or
C-shaped cross-section formed by a first side wall, a second
sidewall and a base wall between the first and second side
walls. The example method includes coupling the first
profile to the rotor with a concave section of the first profile
facing upwards, rotating, via the rotor, the first profile such
that the concave section of the first profile 1s facing down-
wards, transierring a second profile to the movable head
with a concave section of the second profile facing upwards
and releasing the first profile over the second profile to 1nsert
one of the side walls of the first profile into the concave
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section of the second profile and one of the side walls of the
second profile into the concave section of the first profile.

In some examples, coupling the first profile to the rotor
includes coupling the first sidewall and the base of the first
profile to the rotor. In some such examples, coupling the first
profile to the rotor includes actuating a first set of magnets
carried by the rotor to face the first side wall of the first
profile. In such an example, the first set of magnets 1s
arranged 1n a row along a longitudinal axis of the rotor. In
some examples, actuating the first set of magnets includes
pivoting the magnets to face a direction that that 1s perpen-
dicular to the first wall of the first profile. In some examples,
coupling the first profile includes actuating a second set of
magnets carried by the rotor to face the base wall of the first
profile. In such an example, the second set of magnets 1s
disposed outward from the rotor in a direction that 1is
perpendicular to the longitudinal axis of the rotor. In some
examples, releasing the first profile includes actuating the
first set of magnets to face a direction that 1s not perpen-
dicular to the first side wall of the first profile and actuating
the second set of magnets to face a direction that i1s not
perpendicular to the base wall of the first profile.

In some examples, rotating the first profile comprises
rotating the rotor 180° about a longitudinal axis of the rotor.

In some examples, the first profile 1s coupled to the rotor
along a first side of the rotor, and the method further includes
coupling a third profile to the rotor along a second side of the
rotor opposite the first side of the rotor.

In some examples, the method further includes supplying
compressed fluid to the rotor through a pneumatic rotary
jomt disposed on one end of the rotor. In some such
examples, the method further includes actuating magnets
carried by the rotor with the compressed fluid to couple the
first profile to the rotor and release the profile from the rotor.

Referring now to the figures, an example automatic pack-
aging line 100 1s illustrated 1n FIG. 1. The example line 100
includes a conveyor belt 102 (e.g., a main conveyor belt)
that 1s mounted at an outlet (e.g., an exit) of a cutting
machine and/or a profile making machine. Profiles having
U-shaped or C-shaped sections leave the cutting machine
and are transferred by the conveyor belt 102 with their
concave sides facing upwards. The profiles are transferred
via first and second pivoting kickers 104a, 1045. In the
illustrated example, the pivoting kickers 104a, 1045 are
pneumatically driven. The pivoting kickers 104a, 1045
move the profiles 1n a direction that 1s perpendicular to their
direction along the conveyor belt 102. In the illustrated
example, the pivoting kickers 104a, 1045 move the profiles
from the conveyor belt 102 and place the profiles onto
conveyor belts 106a, 1065, which are positioned perpen-
dicular to the conveyor belt 102. In this manner, the pivoting
kickers 104a, 1045 move the profiles perpendicularly from
the conveyor belt 102 toward the conveyor belts 106a, 1065.

As 1illustrated 1n FIGS. 1 and 2, the conveyor belts 1064,
1065 move the profiles to a head 108 (e.g., a head block) that
carries a rotor 110. The example head 108 1s moveable up
and down. For example, a first profile 101 with 1ts concave
side facing upwards exits the cutting machine and 1s carried
by the conveyor belt 102 until an area (e.g., 1n front of the
pivoting kickers 104a, 1045) where 1t 1s displaced perpen-
dicularly by the pivoting kickers 104a, 104b, which are
located on or adjacent the conveyor belt 102. After being
displaced by the pivoting kickers 104a, 1045, the first profile
101 1s carried on the conveyor belts 106a, 1066 until 1t 1s
stopped by a row of magnets (e.g., the vertical magnets
812a-/ and/or the horizontal magnets 816a-d 1llustrated 1n
FIG. 8 and disclosed in further detail herein) located on the
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rotor 110, which 1s coupled to the head 108. To prevent the
first profile 101 from rebounding or bouncing back oil of the
magnets of the rotor 110, one or more stoppers are
employed. As illustrated in the example of FIG. 1, a wire
stopper 112 1s coupled to a side of the conveyor 1065. The
wire stopper 112 may be adjustable, depending on the shape
or profile of the wire stopper 112. In some examples, a
similar wire stopper 1s also coupled to the conveyor belt
106a.

As 1llustrated 1n the examples of FIGS. 3 and 4, the rotor
110 moves or transiers the profiles to form duplexes or
double profiles. A duplex 1s formed, for example, when one
side of a first profile 1s 1nserted into a concave side of a
second profile, so that one side of the second profile 1s also
inserted mnto a concave side of the first profile. In other
words, an external face (e.g., surface) of one side of the first
profile 1s linked (e.g., coupled, placed next to, engaged with)
to an internal face (e.g., surface) of one side of the second
profile, and an internal face of the other side of the first
profile 1s linked to an external face of the other side of the
second profiile.

To make a duplex, for example, the first profile 101 1s
placed on the magnets (FIG. 2) of the rotor 110 and the rotor
110 makes two simultaneous or sequential movements: a
rotation and a vertical translation (e.g., an up or down
movement). FIG. 3 illustrates the first profile 101 and a
second profile 103 that are used to make a duplex. The first
profile 101, which 1s coupled (e.g., attached) to the rotor 110,
1s rotated and translated via the rotor 110. An example of a
duplex 105 formed by the first and second profiles 101, 103
1s 1llustrated 1n FIG. 4. The rotary and vertical movements
are generated by servomotors 300, 502, respectively, for
example, as 1illustrated in FIG. 5. In some examples, the
movements are programmed to function simultaneously.

To make the duplex 105, the rotor 110 rotates the first
profile 101 180 degrees (e.g., about an axis of the rotor 110)
when the second profile 105 of the duplex 1s positioned
below the head 108 and the rotor 110. Specifically, the
second profile 105 1s moved until the second profile arrives
at magnetic blocks or stoppers 504a, 5046 (FIGS. 5 and 6).
As 1llustrated 1n the example of FIGS. 5 and 6, the two
magnetic stoppers 304a, 5045 are located 1n both sides of the
head 108, beyond the distance where the rotor 110 1s driven.
The magnetic stoppers 504a, 5045 are located near a first
(e.g., front) part of two transier plates 700a, 7006 (FI1G. 7),
respectively. The magnetic stoppers 504a, 5045 translate up
and down about the level of the two transtier plates 700aq,
70056. This up movement allows the second profile 103 to be
held by one of 1ts sides until the rotor 110 places the first
profile 101 on top of the second profile. The down move-
ment of the magnetic stoppers 504a, 5045 releases both
profiles to create the duplex 105. The 180 degree turn of the
rotor 110 positions the first profile 101 with 1ts concave side
tacing downward. The second profile 103 with 1ts concave
side facing upwards 1s retained by the two magnetic stoppers
504a, 5045 until the rotor 110 translated down and releases
(e.g., via actuation of the magnets of the rotor 110) the first
profile 101 with the concave side facing down on the second
profile 103, which creates the duplex 105. At the same time
as the rotor 110 1s creating the duplex 105, another profile 1s
transierred to the rotor 110 by the conveyor belts 106aq,
106b6. For example, as 1illustrated in FIG. 4, a third profile
107 1s positioned in front of the rotor 110.

A top perspective view of the example rotor 110 1s
illustrated 1n FIG. 8A and a cross-sectional view (taken
along line 8B-8B of FIG. 8A) of the example rotor 110 1s

illustrated 1n FIG. 8B. Additionally, another top perspective
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view of the example rotor 110 1s illustrated in FIG. 8C, a
cross-sectional view (taken along line 8D-8D of FIG. 8C) of
the example rotor 110 1s 1llustrated 1n FIG. 8D, and a bottom
perspective view ol the example rotor 110 1s illustrated in
FIG. 8E. The rotor 110 may be made of, for example, a metal
body, such as duralumin steel or any other metal. In the
illustrated example, the rotor 110 includes a body or shatt
800 (e.g., a tube). The shaft 800 has a first inner hollow
section 802a and a second inner hollow section 80256 that
operate as pneumatic lungs for one or more pneumatic
actuators. In the 1llustrated example, the rotor 110 includes
s1X pneumatic actuators. Specifically, the rotor 110 includes
a first pneumatic actuator 804a, a second pneumatic actuator
804bH, a third pneumatic actuator 804¢, a fourth pneumatic
actuator 8044, a fifth pneumatic actuator 804e and a sixth
pneumatic actuator 804/.

In the illustrated example, the rotor 110 includes a pneu-
matic rotary union or joint 806 that extends from one end of
the shait 800 and an electrical rotary union or joint 808 that
extends from the other end of the shaft 800. The pneumatic
rotary joint 806 couples one of the inner hollow sections
802a, 8026 (FIGS. 8B and 8D) with the actuators 804a-f.
The pneumatic rotary joint 806 enables compressed air to be
ted to the actuators 804a-f (e.g., to pneumatic drives of the
actuators 804a-f). The electrical rotary joint 808 supplies
power (e.g., electrical power) to operate solenoids (e.g.,
valves) of the actuators 804a-f and a sensor that detects
profiles. The electrical rotary joint 808 sends (e.g., trans-
mits) the information for operating (e.g., opening) the sole-
noids, as well as the sensor data. The sensors detect when
there 1s a profile attached to the magnets and start the
rotation cycle.

As 1llustrated in FIGS. 8A, 8C and 8E, the rotor 110
includes a first housing 810aq (e.g., a compartment, an
accommodation, a lodge) and a second housing 8105 that are
disposed parallel to and along the shaft 800 (e.g., along a
longitudinal axis of the rotor 110). A first row of vertical
magnets 812a, 8125, 812¢, 812d 1s arranged within the first
housing 810a, and a second row of vertical magnets 812e,
8127, 812¢, 812/ (on the backside of the rotor 110, similar
to but opposite the first row of vertical magnets 812a-812d,
as 1llustrated 1n FIG. 8E) 1s arranged within the second
housing 81056. The vertical magnets 812a-812/ may be, for
example, permanent magnets. The vertical magnets 812a-
812/ are arranged 1n the two parallel rows on opposite sides
(e.g., which are 180 degrees of each other) of the shaft 800
of the rotor 110. FIG. 9 illustrates an example of the rotor
110 with a portion of the first housing 810a removed to
expose the first row of vertical magnets 812a-812d.

In the illustrated example of FIGS. 8A, 8C, 8E and 9, the
rotor 110 includes a first housing 814a, a second housing
8145, a third housing 814¢ and a fourth housing 8144 that
extend perpendicular to the shatt 800. The first, second, third
and fourth housings 814a-814d contain first, second third
and fourth horizontal magnets 816a, 8165, 816¢, 8164,
respectively. The horizontal magnets 816a-8164 may be, for
example, permanent magnets. In the illustrated example, the
rotor 110 1s symmetric, such that 1t has vertical magnets and
horizontal magnets in opposite directions on opposite sides
of the rotor 110.

In the 1llustrated example, the vertical magnets 812a-812/
are to hold profiles by the side walls (e.g., by an outer
surface of the profile and/or by a convex side), while the
horizontal magnets 816a-816d are hold profiles by the bases
(e.g., on the convex side). FIGS. 10 and 11 illustrate the
example rotor 110 holding the first profile 101 on one side
of the rotor 110. For example, the first row of vertical
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magnets 812a-8124 (FIGS. 8A and 8C) hold one side wall
of the first profile 101 while the first and second horizontal
magnets 816a, 8165 hold the base of the first profile 101.
Once the first profile 101 1s taken, the rotor 110 starts 1its
upward movement (e.g., via the head 108) and rotation. The
rotor 110 1s rotated 180 degrees, so that the first profile 101
1s facing downwards. This movement 1s generated by the
servomotors 300, 502 (FIGS. 5 and 6). At the same time, the
second profile 103 (FIG. 3) or a following profile 1s posi-
tioned below the rotor 110 and stops at the magnetic stoppers
504a, 5045. Then, the rotor 110 moves downward and the
pneumatic actuators 804aq-804f operate to actuate (e.g., via
rotating) the vertical and horizontal magnets 812a-812d,
816a, 816b to release the first profile 101 onto the second
profile 103 that 1s positioned below. Upon releasing the first
profile 101, the vertical and horizontal magnets 812¢-812/,
816¢, 8164 on the other side of the rotor 110 are able to
retrieve the next profile for forming another duplex. This
side of the rotor 110 operates similar to the first side of the
rotor 110. The rotor 110 conforms to the width of the profile
that 1s being manufactured. The magnets (e.g., the vertical
and horizontal magnets 812¢-812/, 816¢, 816d) operate
once the profile 1s detected by the sensors.

As disclosed herein, the vertical magnets 812a-812/ are
located 1n parallel rows adjacent the shaft 800 of the rotor
110. The rows are disposed 180° from the other on opposite
sides of the shaft 800. The vertical magnets 812a-812/ are
rotatable (e.g., pivotable), about 90°. As illustrated in the
example of FIGS. 9, 10 and 11, the vertical magnets 812a-
812/ are between (e.g., coupled to each other via) linkage
rods or connecting rods 900, and have a rotary movement of
90°. In this manner, the vertical magnets 812a-812/ may be
rotated about 90°, from facing a direction that is parallel to
the shait 800 (e.g., the longitudinal axis of the rotor 110 or
shaft 800) to a direction that is perpendicular to the shaift
800. This determines the exposition of the rows of vertical
magnets 812a-812/% on each side of the rotor 110 when the
movement (e.g., rotation) of 90° 1s made. The movement of
about 90° of the vertical magnets 812a-812/ 1s made by the
two pneumatic actuators (e.g., the pneumatic actuators 804e,
804f). Each of the pneumatic actuators operates one of the
rows of vertical magnets 812a-812d, 812¢-812/ linked by
the connecting rods 900. The linear movement of one of the
pneumatic actuators (e.g., the pneumatic actuator 804e) acts
on the first connecting rod of one row (e.g., the first row of
vertical magnets 812a-8124d), and the movement 1s trans-
ferred to the vertical magnets 812a-812d turning into a
rotary movement. Likewise, the same movement occurs by
the other pneumatic actuator on the other side.

FIG. 10 illustrates an example of the third and fourth
vertical magnets 812¢, 8124 in a perpendicular position in
which their faces are directed outwards to hold the side of
the first profile 101. FIG. 11 illustrates an example of when
the connecting rod 900 moves to rotate the third and fourth
vertical magnets 812¢, 8124 to the parallel position 1n which
their faces are parallel with the shaft 800 (e.g., the longitu-
dinal axis of the shaft 800) and, thus, are not facing outwards
to hold the side of the first profile 101.

In the illustrated example of FIGS. 8A, 8C and 8E, the
first housing 810a includes a plurality of openings 818a,

8180, 818c, 818d (¢.g., holes, apertures, etc.) for the respec-
tive vertical magnets 812a-812d, and the second housing
8105 1ncludes a plurality of openings 818¢, 818/, 818¢, 818/
for the respective vertical magnets 812¢-812/. The example
rotor 110 1s 1illustrated in FIG. 12 without the vertical
magnets 812a-812d to 1llustrate the openings 818a-818d of
the first housing 810a. The movement of the vertical mag-
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nets 812a-812/ enables the faces of the vertical magnets
812a-812/ to be exposed or directed at a profile (e.g., the
first profile 101) through the respective openings 818a-/ 1n

order to hold the profile by one of its sides.
In the illustrated example of 1n FIGS. 8A, 8C, 8E and 12,

the first, second, third and fourth housings 814a-814d for the
respective horizontal magnets 816a-d include respective
openings 820a, 8200, 820c, 8204. The horizontal magnets
816a-816d are located at the edges or ends of two rows of
vertical magnets 812a-812/% (e.g., near the ends of the rotor
110), where the housings 810a, 8105 for the vertical mag-
nets 812a-812/ are located. In the illustrated example, there
are two horizontal magnets 816a-816d per row (e.g., the first
and second horizontal magnets 816a, 8165 on one side for
one row and the third and fourth horizontal magnets 816c,
8164 on the other side for the other row). The movement of
the horizontal magnets 816a-8164d enables the faces of the
horizontal magnets 816a-816d to be exposed or directed at
a profile (e.g., the first profile 101) through the respective
openings 820a-8204. The horizontal magnets 816a-8164
have about a 90° movement driven by the pneumatic actua-
tors 804a-804d, which enables the horizontal magnets 816a-
8164 to stay 1n contact, or not, with the profile, when
desired. Each of the horizontal magnets 816a-816d 1is
located behind each duralumin body of one perforated sheet
or housing 814a-814d by showing or not the magnetic face
through the openings 820a-8204 when making the 90 degree
movement. In order to have a better understanding of the
horizontal magnets 816a-816d arrangement, 1t 1s observed a
view o1 the rotor at both sides of the rows, where the vertical
magnets 812a-812/ are located. In the row, where the
horizontal magnets 816a-816d enter, there 1s top part of the
horizontal magnets 816a, 8165 that face down, while at the
other row, the horizontal magnets 816¢, 8164 face upwards.

In the illustrated example, the first and second housings
810a, 8106 and the housings 814a-8144 form supports or
buflers for holding a profile (e.g., the first profile 101). In
other words, a side of a profile may be positioned adjacent
or along one of the first or second housings 810a, 8105 and
a base or convex side of the profile may be positioned
adjacent or along the respective housings 814a-814d on the
same side.

FIGS. 13A-13E illustrate perspective views of the rotor
110 during an example sequence in which the rotor 110
rotates the first profile 101. FIGS. 13F-13] illustrate side
views ol the rotor 110 in the example positions of FIGS.
13A-13E, respectively. For example, in FIG. 13A and cor-

responding FIG. 13F, the first row of vertical magnets 812a
(see FIGS. 8A and 8C), 812H (see FIGS. 8A and 8C), 812c,

8124 (see FIGS. 8A and 8C) and the first and second
horizontal magnets 816a (see FIGS. 8 A and 8C), 8165 face
their respective openings 818a-818d (see FIGS. 8A and 8C),
820a (see FIGS. 8A and 8C), 8205 (see FIGS. 8A and 8C)
to hold the first profile 101 (e.g., via magnetic attraction). In
the illustrated example, the first profile 101 1s positioned
with its concave side upward. The first row of vertical

magnets 812a (see FIGS. 8A and 8C), 8125 (see FIGS. 8A
and 8C), 812¢, 812d (see FIGS. 8A and 8C) engage one of
the sides of the first profile 101 and the first and second
horizontal magnets 816a (see FIGS. 8A and 8C), 8165H
engage the outer surface of the base or convex side of the
first profile 101. As illustrated, the side of the first profile 101
1s supported against the first housing 810a (see FIGS. 8A
and 8C) and the base i1s supported against the first and
second housings 814a (see FIGS. 8A and 8C), 814H (see
FIGS. 8A and 8C) of the horizontal magnets 8164 (see FIGS.
8A and 8C), 816b. In FIG. 13B and corresponding FIG. 13G,




US 9,844,844 B2

13

the rotor 110 rotates about its longitudinal axis. In FIG. 13C
and corresponding FIG. 13H, the rotor 100 has rotated the
first profile 101 90° (e.g., such that the concave side of the
profile 1s lateral or horizontal). In FIG. 13D and correspond-
ing FIG. 131, the rotor 110 continues to rotate about its
longitudinal axis. In FIG. 13E and corresponding FIG. 131,
the rotor 110 has rotated the first profile 101 180°, and the
profile 1s held upside down, with its concave side facing
downward.

FIG. 14 illustrates an example of the head 108 and the
rotor 110 receiving the first profile 101. In the illustrated
example, a portion of the head 108 and/or the rotor 110 have
been removed to expose a mechanism that enables up and
down movement and rotation of the rotor 110. As 1llustrated
in the enlarged view, the first row of vertical magnets 812a
(see FIGS. 8A and 8C), 8125 (see FIGS. 8A and 8C), 812c,
812d are closed or in the perpendicular position to receive
and hold the first profile 101. The first and horizontal
magnets 816a (see FIGS. 8A and 8C), 8165 on the first side
of the rotor 110 are open or away. FIG. 15 1llustrates the
rotation of the first profile 101 as 1t 1s supported by the first
and second horizontal magnets 816a (see FIGS. 8 A and 8C),
8160 (e.g., and the first row of vertical magnets 812a-8124,
which are illustrated in FIGS. 8A and 8C). The magnetic
stoppers 304a (see FIG. 6), 504b are driven and wait for the
second profile 103. The magnetic stoppers S04a (see FIG.
6), 5046 are driven or actuated upwards and wait for the
second profile 103 to engage the magnetic stoppers 504q
(see FIG. 6), 504b. When the magnetic stoppers 504a (see
FIG. 6), 504b are not driven upwards, the magnetic stoppers
504a (see FIG. 6), 5046 move down (e.g., the magnetic
stoppers 304a (see FIG. 6), 504H are biased in the down
positioned) and allow a duplex to pass through (e.g., after
the duplex has been formed by placing the first profile 101
on the second profile 103). FIG. 16 illustrates an enlarged
view ol the duplex 105. In the illustrated example, the
vertical magnets 812a (see FIGS. 8A and 8C), 81256 (see
FIGS. 8A and 8C), 812¢, 8124 (see FIGS. 8A and 8C) and
the first and second horizontal magnets 816a (see FIGS. 8A
and 8C), 8165 open (e.g., rotate) to release the first profile
101 on top of the second profile 103 to make the duplex 105.

As 1llustrated 1n FIGS. 7 and 17, once the duplex 105 1s
made, the two magnetic stoppers 504a (see FIG. 6), 5045
(see FIG. 16) move down below the level of the two transter
plates 700q, 7005 to allow the displacement to the end of the
transier plates 700a, 70056 (e.g., a rear section or area of the
transier plates 700a, 7005) by a pair of pneumatic drives
702a, 7026, which have mounted a set of triggers 704a,
704b, respectively. The triggers 704a, 7045b retract to allow
the duplex 105 to pass through, and then the triggers 704a,
704b move up to prevent the duplex 105 from rebounding or
moving back. The triggers 704a, 7045 are located on sides
of the transter plates 700a, 7005, respectively. This mecha-
nism moves the duplex 105 along the transfer plates 700a,
7006.

In the illustrated example, the pneumatic drives 702a,
7026 enable the triggers 704a, 7045 to push the duplex 105
from the start of the transier plates 700a, 7005 when the two
magnetic stoppers 504a (see FIG. 6), 504H (see FIG. 16)
move down below the two transfer plates 700a, 7005. This
operation repeats according the amount of duplexes in a row
to form a mini-pack or smaller packaging unit. In some
examples, this operation i1s controlled and/or adjusted by a
touch screen (e.g., a user iterface) of the equipment.

Once a row of duplexes 1s completed (e.g., a row of three
duplexes), the row of duplexes moves down to a specified

height via a lowering table 1700, as illustrated 1n F1G. 17. An
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enlarged view of the example lowering table 1700 1s 1llus-
trated in FIG. 19. The lowering table 1700 combines a
vertical up/down movement transmitted by a servomotor
1702 and racks 1704a, 1704bH, and a cross movement of a
plurality of blades (e.g., four blades) driven by pneumatic
drives. In the 1llustrated example, the lowering table 1700
includes two vertical blades 1706a, 17065 (¢.g., movable
blades) and two horizontal blades 17084, 17086 (e.g., fixed
blades).

In the 1llustrated example of FIGS. 17 and 19, the transfer
plates 700a, 7006 are implemented as metal edges that are
located adjacent the conveyor belts 106a, 1065. When the
rotor 110 (FI1G. 7) releases a duplex, the rotor 110 places the
duplex between the transfer plates 700a, 7005. Then, the
triggers 704a, 7046 move the duplex up to the blades 1706aq,

1706b, 1708a, 1708b. This operation may be performed
repeatedly. Once the last duplex 1s created, the triggers 704a,
7045 move the last duplex, so the all the duplexes are placed
on the blades 1706a, 17065, 1708a, 17085. The triggers
704a, 7045 are coupled to and actuated by the pneumatic

drives 702a, 702b, respectively. The triggers 704a, 704b
move the duplex to the vertical blades 17064, 17065 (which
operate to move 1n a vertical displacement) and the hori-
zontal blades 1708a, 17086 (which operate to move 1n a
horizontal displacement).

When the last duplex 1s moved on the blades 17064,
17065, 1708a, 170856, the horizontal blades 1708a, 170856
(e.g., ixed blades) retract to allow that the vertical blades
17064, 170656 (e.g., moving blades) to move down to a
specific height. While the horizontal blades 17084, 17085
retract, the triggers 704a, 7045 retain the duplex row, as
disclosed herein. After the vertical blades 17064, 17065
move down to a given height, the horizontal blades 1708a,
17085 are moved out, before the next duplex 1s made. This
operation 1s repeated as many times as the rows of duplexes
take a mini-pack or smallest unit of packaging. This opera-
tion 1s programmed into the main Programmable Logic
Controller (PLC) of the automatic packaging line 100. In
some examples, the automatic packaging line 100 includes
a screen (e.g., a user interface) that allows adjusting the
amount of rows and columns that makes a mini-pack. The
adjustment of the amount of rows and columns re-programs
the PLC.

FIGS. 18A-18F illustrate an example operation by the
lowering table 1700. In the illustrated example of FIG. 18A,
the duplex 105 and a second duplex 1800 are placed on the
transier plates 700a (FIG. 17), 7006 (FIG. 17) and the
triggers 704a (FI1G. 17), 7045 (FI1G. 17) are moved by the
pneumatic drives 702aq (FI1G. 17), 7026 (FI1G. 17), whic
carries the duplexes 105, 1800 up to the blades 17064,
17065, 1708a, 1708b of the lowering table 1700. Once the
last duplex (e.g., of the row) 1s moved, the blades 17064,
170656, 1708a, 17085 move back to wait for the next row, as
illustrated 1n FIG. 18B, while the triggers 704a, 70456 (FIG.
17) hold the row of duplexes 105, 1800. With the row of
duplexes 1035, 1800 on the vertical blades 17064, 17065, the
lowering table 1700 moves down, as 1llustrated 1n FIG. 18C.
When a following row of duplexes, and third duplex 1802
and a fourth duplex 1804, is completed, the horizontal
blades 1708a, 17085 move, as illustrated 1n FIG. 18D. The
triggers 704a, 7046 (F1G. 17) are driven against the new row
of duplexes 1802, 1804 and the horizontal blades 1708a,
17085 retract and the duplexes 1802, 1804 are placed on the
previous row ol duplexes 105, 1800, as illustrated 1n FIG.
18E that are held by the two vertical blades 1706a, 17065b.

When the amount of rows 1s completed, the blades 17064,
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17065, 1708a, 1708b retract to leave a mini-pack 1806 on
the bed of rollers, as illustrated 1n FIG. 18F.

Once the necessary amount of duplexes to create the
mim-pack 1806 1s completed, the vertical blades 1706a,
17065 move down below a first bed of rollers 1710 (e.g., a
roller bed) (FIG. 17), so that the mini-pack 1806 1s placed on
the first bed of rollers 1710. As illustrated 1n the example of
FIG. 20, when the mini-pack 1806 (e.g., having four
duplexes) 1s placed on the bed of rollers 1710, a pneumatic
drive 2000 (e.g., a pneumatic actuator) 1s activated to drive
a pressure plate 2002 (e.g., a push lever) to move the
mini-pack 1806 to a conveyor belt 2004. A sensor 1s located
on the plate 2002 to detect when the mini-pack 1806 rests 1n
the first bed of rollers 1710. When the sensor detects this, the
sensor activates, simultaneously, the conveyor belt 2004 and
the first bed of rollers 1710 to carry the mini-pack 1806
against a moving stopper (e.g., the moving stopper 2100 of
FIG. 21) and releasing the space to go back and assemble
another mini-pack.

As 1llustrated in FIG. 21, the mini-pack 1806 stops against
a moving stopper 2100. The moving stopper 2100 1s located
on the conveyor belt 2004. When a longitudinal feeder 2102
(e.g., a mini-pack feeder, a length feeder) 1s activated, which
1s adjustable according to the length of the profile(s) that are
being manufactured and allow to align the profiles against
the moving stopper 2100. The moving stopper 2100 moves
over a guide 2103 (e.g., a gateway) located on the conveyor
belt 2004. This movement allows adjusting the position of
the moving stopper 2100 according the length of the mini-
pack 1806. Once this operation 1s made, two automatic
strappers 2104a, 2104H (e.g., strapping machines, strapping
tools) are activated. The strap process includes tightening,
via a high strength plastic strap, the ends and/or the center
section (e.g., area, location, position) of the mini-pack 1806.
Depending on the length of the profiles, the mini-pack 1806
may need additional straps (e.g., two straps, four straps,
etc.). Once the mini-pack 1806 1s tight, the equipment (e.g.,
the strappers 2104a, 21045) tightens the strap(s), and then
both ends of the straps are heated to melt and stick together.
Once the strap 1s fastened (e.g., glued, secured, etc.), this
operation 1s repeated and the mini-pack 1806 1s strapped.

At the end of this operation, the moving stopper 2100
moves up, and a second bed of rollers 2106 and a third bed
of rollers 2108 are driven. The strapped mini-pack 1806 is
moved until a fixed stopper 2110 mounted on the third bed
of rollers 2108. In this position, the mini-pack i1s detected
and 1s stopped on the third bed of rollers 2108.

As 1illustrated 1n FIG. 22, the strapped mim-pack 1806
moves perpendicular to 1ts longitudinal axis via a mini-pack
ejector 2200 from the third bed of rollers 2108 to a second
lowering table 2202 where a pack 1s made. In some
examples, the second lowering table 2202 1s larger (e.g.,
more robust) than the first lowering table 1700, which has a
structure made up by profiles UPN (U steel profiles of bent
sides). The second lowering table 2202 1s supported by
linear guides that keep the table parallel to the packaging
line. Movement of the second lowering table 2202 up and
down 1s achieved by a servo gear, which rotates a drive shatt
with two gears at 1ts ends. The two gears are engaged to two
fixed racks to the UPN structure, and the gears/racks trans-
mit up and down movement to the second lowering table
2202.

In the 1llustrated example, the mini-pack ejector 2200 1s
assembled above the third bed of rollers 2108, and the
second lowering table 2202 includes on one support attached
to a chain. When pulling the chain, the support pushes the
mini-pack 1806 towards the second lowering table 2202.
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Depending on the number (e.g., the amount) of rows and
columns, the second lowering table 2202 moves down until
the configuration 1s completed.

After reaching the desired amount of mini-packs to form
a pack 2203, the second lowering table 2202 rises to a level
ol an automatic strapper 2204 (¢.g., a strapping machine, a
strapping tool) to strap the pack 2203. In the illustrated
example, the second lowering table 2202 includes a fourth
bed of rollers 2206. The fourth bed of rollers 2206 are
activated to transfer the pack 2203 to a first position. Once
the pack 2203 i1s detected (e.g., automatically), a first strap,
strapping process having a tie of high strength plastic strip
at the ends of each pack, in the same way as described for
the first line of strap. The number of straps depends on the
length of a pack. For example, a pack may be strapped 1n
more than two positions or locations. Once the pack 2203 1s
secured (e.g., tightly strapped), the equipment (e.g., the
automatic strapper 2204) tightens the strap(s), and then 1s
heated both ends to melt and stick. Once the strap 1s glued,
this operation 1s repeated, and the pack 2203 1s strapped. The
fourth bed of rollers 2206 are driven again to transier the
pack 2203 to a palletizer 2300 (e.g., palletizing equipment,
a palletizing machine) illustrated in FIG. 23.

In the illustrated example of FIG. 23, the pack 2203 1s
received by a fifth bed of rollers 2302 (e.g., a powered bed
of rollers) of a table 2304. The table 2304 1s controlled by
a sensor that detects the positioning of the pack 2203 on the
fifth bed of rollers 2302. Positioning the pack 2203, the fifth
bed of rollers 2302 moves (e.g., ascends or descends) to a
position (e.g., “0”) that 1s the same as the height of the
second lowering table 2202 and the automatic strapper 2204.

When the strapped pack 2203 leaves the automatic strapper
2204, the strapped pack 2203 1s deposited on the fifth bed of

rollers 2302. The descent of the table 2304 1s made by a ball
screw 2306, which 1s driven by a servomotor 2308 (e.g., an
actuator) disposed on a top of an arc 2310 (e.g., a bow). The
ball screw 2306 i1s coupled to the servomotor 2308 which
operates to rotate the ball screw 2306. In the illustrated

example, a nut flange 2312 1s carried on ball screw 2306,
which 1s coupled to the fifth bed of rollers 2302. The rotation

of the ball screw 2306 causes the fifth bed of rollers 2302,
via the nut flange 2312, to ascend or descend (e.g., depend-
ing the direction of rotation). The servomotor 2308 is
utilized for better control of the number of turns that,
depending on the pitch of the ball screw 2306, adjust or
control the height of the fifth bed of rollers 2302.

When reaching the “0” position, an ejector 2314 pushes
the pack 2203 (FIGS. 23 and 27). The ejector 2314 1s a
support with an L-shape attached to a chain. By operating
the chain by a gear motor, the support pushes the pack 2203
torward from the fifth bed of rollers 2302 to a bed of chains
2316 (e.g., chain cradle), transierring from the fifth bed of
rollers 2302 to the bed of chains 2316. In order to improve
the transier between the fifth bed of rollers 2302 and the bed
of chains 2316, the fifth bed of rollers 2302 has on 1ts side
moving dampers 2318a, 23186 (FIGS. 23 and 28) (e.g.,
mobile fixing pins). The moving dampers 2318a, 2318b are
metal hinges that can be opened or closed by pneumatic
drives. The dampers 2318a, 231850 make a bridge between
the bed of rollers 2302 and the bed of chains 2316 for the
passage ol the pack 2203. This operation of transierring
packs may be made as many times as packs are in the pallet.

As 1llustrated 1n the example of FIG. 24, after the trans-
ferring of a first row of packs 2401, prior to receipt of a first
pack of a second row (e.g., on top of the first row of packs
2401), arm plug holders 2400a, 24005 assembled on the

supporting structure of the fifth bed of rollers 2302 are
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positioned on the same outlet of the equipment of plug
chargers 2402a, 24026 (e.g., dowel loaders) (which, for
example, contain a plurality of plugs or blocks).

In the illustrated example of FIG. 25, each of the arm plug
holders 2400a, 24006 include pneumatic rotary drives
2500a, 25005, respectively, which move respective arms
2502a, 250256 from respective heel holders to the pack with
three pneumatic cylinders. Specifically, the pneumatic rotary
drives 2500q, 25000 include respective first pneumatic
cylinders 2506a, 25065 to extend respective hands 2508a,
25085 to the pack, respective second pneumatic cylinders
2510a, 2510b6 to place blocks (e.g., blocks, pallet blocks,
studs, plugs, dowels, spacers, etc.) on the pack, and respec-
tive third pneumatic cylinders 2512q, 25126 to hold the
blocks.

Therefore, each of the arm plug holders 2400a, 24005
include four pneumatic drives. An enlarged view of the first
arm plug holder 2400aq 1s 1llustrated in FIG. 26. For example,
a first pneumatic drive (e.g., the pneumatic rotary drives
2500a) rotates to allow the rotation of the arm plug holder
2400q from a parallel position to a perpendicular position at
the bed of rollers 2302 (FIG. 24). The second pneumatic
drive (e.g., the first pneumatic cylinder 2506a) 1s for the
extension of the hand 2508aq and expands the arm plug
holder 2400a 1n order to move the blocks until the pallet
area. The third pneumatic drive (e.g., the third pneumatic
cylinder 2512a) operates to hold the wooden block 1n order
tor the two plates of the hand 2508a to get closer to hold the
block. The fourth pneumatic drive (e.g., the second pneu-
matic cylinder 2510a) 1s for placing the block on the pack,
which enables the block to move down or up in order to
place the blocks at different levels on the pallet.

In an example operation of one of the arm plug holders
2400qa, the arm 2502q 15 placed on the charger plug 2402a
such as, for example, as 1llustrated 1n the position in FI1G. 23.
Then, the hand 2508a takes one of the blocks 2404 that 1s
held by the third pneumatic cylinder 25124, as illustrated in
FIG. 24. Once the pneumatic rotary drive 2500q 1s held, the
rotary drive 2500a rotates 90 degrees to position the arm
2502a on the packs 2401, as 1llustrated 1n FIG. 25. The first
pneumatic cylinder 2506a extends the hand 2508a that holds
the block 2404 (e.g., a wooden block), while the second
pneumatic cylinder 2510a places the block 2404 on the
packs 2401. Once the block 2404 1s 1n position, the third
pneumatic cylinder 2512a releases the block 2404. Once the
block 2404 1s on the pack 2401, the second pneumatic
cylinder 2510a retracts together with the first pneumatic
cylinder 2506a, while the pneumatic rotary drive 2500q
rotates to place the arm 2502aq again on the plug charger
2402a, so this cycle repeats once more. The second arm plug
holder 240056 may operate 1n a similarly.

In the illustrated example, the arm plug holders 2400aq,
24005 have, at their edges, the hands 25084, 25085, which
are driven pneumatically. The hands 2508a, 25085 retrieve
the blocks from the block chargers 2402a, 24025, and then,
place them on the packs.

After taking all the blocks, the fifth bed of rollers 2302
returns to the position of taking blocks and receives the
following pack (FIGS. 25 and 27). Once the pack 1s on the
fifth bed of rollers 2302, the table 2304 goes down to speciiic
height. This height 1s controlled by the turns of the servo-
motor 2308. The adjustment of the height 1s made by an
optical sensor that detects the row of packs. When reaching
the position, the arm plug holders 2400a, 240056 rotate and
extend at the same time, so the blocks are perpendicular to
the profiles. Once this operation ends, the hands 2508a,
25085 go down and place the blocks on the packs. Once the

10

15

20

25

30

35

40

45

50

55

60

65

18

blocks are on the packs, the moving dampers 23184, 23185,
with the fifth bed of rollers 2302, tighten the blocks while the
ejector 2314 transters the first pack of the second row of the
fifth bed of rollers 2302 at the bed of chains 2316.

The process of taking and positioning the blocks 1s

performed 1n a relatively short amount of time, at the time
of the outlet of each pack. Transferring a first pack of the
second row, the moving dampers 2318a, 23185 open and the
fifth bed of rollers 2302 return to the position of block
taking. From the second pack, the operation 1s repeated. For
the following rows, the operation 1s repeated in order to
create the second row. Once the assembly of the pallet 1s
fimshed, the bed of chains 2316 operates and moves the
pallet up to a strapped area, as illustrated 1n FIG. 29.
The palletizer 2300 1s 1llustrated 1n FIG. 30. The example
palletizer 2300 includes, for example, the arc 2310 and the
fifth bed of rollers 2302 assembled to the arc 2310, which
moves up and down by the screw 2306, which 1s driven from
the top part by a servomotor 2308. The fifth bed of rollers
2302 1s driven by a gear motor located at one of its edges.
On the lateral side, the moving dampers 2318a, 23185 are
set. The position or location of where the pack 1s taken 1s
similar with the work of the last strap machine located at the
previous stage of the process.

In the 1llustrated example, the palletizer 2300 1ncludes the
ejector 2314, which 1s assembled on the structure that
supports the fifth bed of rollers 2302. The movement of the
ejector 2314 1s achieved by gear motor and linear guides
3000 (e.g., tracks). The palletizer 2300 1ncludes the arm plug
holders 2400qa, 240056 (¢.g., dowel-holding arms), which are
assembled on the structure that supports the fifth bed of
rollers 2302. The rotational movement of the arm plug
holders 24004, 24005 1s obtained by pneumatic rotary drives
2500q, 250056, as well as actuating of the hands 23508a,
25085 and extension of the hands 2508a, 25085 (e.g., via the
first, second and third pneumatic cylinders 2506a, 25065,
2510a, 251056, 2512a, 25125b).

In the 1llustrated example, the palletizer 2300 1ncludes the
plug chargers 2402a, 24025, which are formed by a tubular
structure. A horizontal guillotine, which 1s driven pneumati-
cally, allows the hands 2508a, 25085 of the arm plug holders
2400qa, 24005, the corresponding block. The housings (e.g.,
the plug chargers 2402a, 24025) for the blocks are adjust-
able for different lengths of blocks via levers 3002a, 30025
(e.g. handles), respectively.

The example palletizer 2300 1ncludes the bed of chains
2316, which 1s made up of a tubular structure, and which
supports trees of driving and driven sprockets. The chain 1s
driven by a gear motor located at one edge. On the links,
there are cross-bars 3004, the bar where the pallet 1s placed.
These cross-bars 3004 have a specific space to allow placing
the blocks during the strapping process to create separate
tfloors that create the pallet for shipping.

In the example automatic packaging line 100 for packing
profiles, all the movements are automated, controlled and
overlapped to optimize the times of packaging.

The example automatic packaging line 100 for packing
profiles having U-shaped or C-shaped sections, which have
a conveXx part and a concave part between the two sides (e.g.,
wings, walls, etc.) 1s relatively safer for the operators
involved in the process, reduces the personal stail in the
packaging line, has a self-regulating speed and utilizes the
advantage of the maximum speed of the line. All these
benelits, for example, result 1n a final product obtained 1n an
appropriate presentation for dispensing that uses less energy
compared to the prior art. These benefits are achieved by, for
example, using a moving head (e.g., the head 108) with an
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up/down movement that comprises a rotor (e.g., the rotor
110), which can perform a movement of 180 degrees. The
rotor, by use of permanent magnets to accommodate move-
ments, 1s able to eflectively and quickly place a first profile
into a second profile to obtain a duplex. Then, duplexes are
located next to each other on different floors forming the
pallet, which may be sold 1n a quick and safe manner.

Although this disclosure has been written 1n connection
with 1ts realization and references in the figures, it must be
noted that there are several changes and modifications for
those who are experts 1n technical fields. These changes and
modifications must be understood as included 1n this dis-
closure, as 1t 1s defined in the claims.

Although certain example methods, apparatus and articles
of manufacture have been disclosed herein, the scope of
coverage of this patent 1s not limited thereto. On the con-
trary, this patent covers all methods, apparatus and articles
of manufacture fairly falling within the scope of the claims
of this patent.

What 1s claimed 1s:

1. A packaging line to pack profiles having a U-shaped or
a C-shaped cross-section formed by a first side wall, a
second side wall and a base wall between the first and
second side walls, the packaging line comprising:

a first conveyor and a second conveyor to transier profiles,
the first conveyor and the second conveyor spaced from
and parallel to each other;

a head block to move upward and downward, the first
conveyor and the second conveyor to transier profiles
to an area beneath the head block; and

a rotor, carried by the head block, to couple to a first
profile transferred by the first and second conveyors
with a concave side of the first profile facing upwards,
the rotor to rotate the first profile such that the concave
side of the first profile 1s facing downwards over a
second profile, a concave side of the second profile
facing upward, the rotor to release the first profile to
isert at least a portion of the first profile into the
second profile to form a duplex, the rotor including:
a body;

a first set of magnets arranged in a first row along a
longitudinal axis of the body; and

a second set of magnets disposed outward from the
body 1n a direction that 1s perpendicular to the
longitudinal axis of the body, the first set of magnets
to engage a side wall of the first profile and the
second set of magnets to engage a base wall of the
first profile.

2. The packaging line of claim 1, wherein the magnets of
the first set of magnets and the second set of magnets are
pivotable about their respective axes.

3. The packaging line of claim 2, wherein the rotor
comprises a first actuator to pivot the magnets of the first set
ol magnets about their respective axes, and wherein the first
actuator 1s to pivot the magnets of the first set of magnets to
tace perpendicularly to the longitudinal axis of the body to
engage the side wall of the first profile and pivot the magnets
of the first set of magnets to face parallel to the longitudinal
axis ol the body to release the first profile.

4. The packaging line of claim 3, wherein the rotor
comprises a connecting rod coupled between the magnets of
the first set of magnets, the connecting rod to simultaneously
pivot the magnets of the first set of magnets.

5. The packaging line of claim 3, wherein the rotor
comprises a second actuator and a third actuator to move the
magnets of the second set of magnets.
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6. The packaging line of claim 5, wherein the body of the
rotor comprises a {irst inner cavity and a second inner cavity
to form internal lungs to operate the first, second and third
actuators.

7. The packaging line of claim 6, wherein the rotor
comprises a pneumatic rotary joint at one end of the body to
supply compressed fluid to the first and second 1nner cavities
of the body, the compressed tluid to operate the first, second
and third actuators.

8. The packaging line of claim 7, wherein the rotor
comprises an electric rotary joint at an opposite end of the
body than the pneumatic rotary joint, the electric rotary joint
to supply power to solenoids to activate the actuators.

9. The packaging line of claim 5, wherein the second and
third actuators are to pivot the magnets of the second set of
magnets to face perpendicularly to the base wall to engage
the base wall and pivot the magnets of the second set of
magnets to face parallel to the base wall to release the first
profile.

10. The packaging line of claim 1, wherein the rotor
COmprises:

a third set of magnets arranged 1n a second row along the
longitudinal axis of the body, the third set of magnets
disposed on an opposite side of the body than the first
set of magnets; and

a fourth set of magnets disposed outwardly from the body
in a direction that 1s opposite to the second set of
magnets, the third set of magnets to engage a side wall
of a third profile and the fourth set of magnets to engage
a base wall of the third profile.

11. The packaging line of claam 1, wherein the rotor
further includes a housing along a side of the body, the first
set of magnets disposed within the housing.

12. The packaging line of claim 11, wherein the housing
includes a plurality of openings for the first set of magnets
to expose the first set of magnets to the side wall of the first
profile.

13. The packaging line of claim 11, wherein the second set
of magnets extends outward from the body at or near ends
of the housing.

14. The packaging line of claim 1, wherein the first set of
magnets 1ncludes a different number of magnets than the
second set of magnets.

15. The packaging line of claim 1, wherein the rotor 1s
rotatable 180° about 1ts longitudinal axis.

16. A packaging line, to pack profiles having a U-shaped
or a C-shaped cross-section formed by a first side wall, a
second side wall and a base wall between the first and
second side walls, the packaging line comprising:

a first conveyor and a second conveyor to transier profiles,
the first conveyor and the second conveyor spaced from
and parallel to each other;

a head block to move upward and downward, the first
conveyor and the second conveyor to transfer profiles
to an area beneath the head block;

a rotor, carried by the head block, to couple to a first
profile transferred by the first and second conveyors
with a concave side of the first profile facing upwards,
the rotor to rotate the first profile such that the concave
side of the first profile 1s facing downwards over a
second profile, a concave side of the second profile
facing upward, the rotor to release the first profile to
isert at least a portion of the first profile into the
second profile to form a duplex; and

a wire stopper disposed adjacent the area beneath the head
block to prevent the first profile from rebounding off of
the rotor when the rotor 1s coupled to the first profile.
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17. The packaging line of claim 16, wherein the wire
stopper 1s coupled to one of the first conveyor or the second
CONvVeyor.
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